Maternal mind-mindedness and feeding 2 Maternal mind-mindedness during infancy, general parenting sensitivity and observed child feeding behavior: a longitudinal study.
Introduction
According to Attachment Theory (Ainsworth, Bell & Stayton, 1971) , sensitive parenting during early childhood is predictive of child security of attachment and superior child outcomes across a range of domains (Brumariu & Kerns, 2010; Mikulincer & Shaver, 2012) . More recently Elizabeth Meins and colleagues have suggested that parental sensitivity may be preceded by the maternal capacity to read her child at a mental level, appropriately considering her child's thoughts, desires and feelings (Meins, Fernyhough, Fradley, & Tuckey, 2001; Meins, 2013) . Meins et al. (2001) define mind-mindedness as "the mother's proclivity to treat her infant as an individual with a mind, rather than merely as a creature with needs that must be satisfied" (p. 638). Higher levels of this construct indicate an ability to consider the child's thoughts and perspectives, allowing for reasoning about why the child might be behaving in particular ways. This skill renders caregivers more able to use information from their child's behavior to make accurate inference about mental states, and to respond appropriately to these.
There is now a growing body of research linking parental mind-mindedness to more positive parenting behaviors and to superior child linguistic and cognitive development, executive functioning and behavioral outcomes (Meins, Fernyhough, Russell, & Clark-Carter 1998; Meins, Fernyhough, Arnott, Leekam & de Rosnay, 2013; Meins, 1998; McMahon & Meins, 2012; Laranjo, Bernier & Meins, 2008; Bernier, Carlson & Whipple, 2010) . For example, Meins et al., (2013) found that maternal use of appropriate mind-related comments at 8 months of infant age was associated with better subsequent child performance on a battery of theory of mind tests at 51 months, a relation which was independent of maternal socio-economic status or maternal sensitivity. Importantly, the accuracy of maternal perceptions of Maternal mind-mindedness and feeding 4 children's thoughts appear to be critical, and maternal non-attuned mind-related comments at 8 months of infant age were negatively correlated with subsequent child use of internal state language and perspectival symbolic play at 26 months (Meins et al., 2013) . Parental mind-mindedness has also been shown to be significantly lower in the parents of children referred to clinical services compared to parents of community samples of children (Walker, Wheatcroft & Camick, 2012) , with mind-mindedness also being related to parenting stress in clinical samples, and to children's emotional and behavioral difficulties in community samples (Walker et al., 2012) .
The effects of mind-mindedness on parenting are likely part of a wider network of processes whereby attachment security, sensitivity and mind-mindedness interact and impact upon each other throughout the course of parenting. Researchers have begun to attempt to establish how these inter-related networks may evolve and in turn influence each other. The positive impacts of mind-mindedness on sensitivity and attachment have consistently been demonstrated across early childhood. For example, in a large, socially diverse sample, higher scores for maternal appropriate mindrelated comments at 8 months of infant age have been show to predict child attachment security at 15 months of age, independently of maternal sensitivity . In attempting to explain the intergenerational transmission of attachment, Bernier and Dozier (2003) found that maternal mind-mindedness significantly mediated the relation between adult state of mind with respect to attachment and subsequent infant attachment security. Moreover, Laranjo et al., (2008) have suggested that mind-mindedness is a pre-requisite to maternal sensitivity, with sensitivity mediating the relation between mind-mindedness and attachment security over time. Despite the wealth of research demonstrating that mind-mindedness predicts more adaptive parenting behavior and child outcomes in areas of cognition, linguistics and play Meins et al., 2013; Meins, 1998; McMahon & Meins, 2012; Laranjo et al., 2008; Bernier et al., 2010) , no research to date has explored how maternal mind-mindedness may be related to parental feeding and child eating behavior. This is perhaps surprising given that early infant feeding, both milk feeding and solid feeding, occupies a large part of parenting time and is said to be one of the main areas of concern for parents of young children (Mitchell, Farrow, Haycraft & Meyer, 2013 ). Children's signals around feeding can be difficult to read and interpret given their limitations with verbal language. The ability to accurately infer children's mental states is likely to help mothers in this potentially stressful time and may play an important role in determining milk-feeding style (i.e. breast or formula-feeding) as well as sensitivity and interactional behavior when feeding solid foods.
In terms of milk feeding, the beneficial effects of breast-feeding for mothers and infants are widely documented, yet prevalence rates for breast-feeding remain far below recommendations in the U.K. (Bartington, Griffiths, Tate, Dezateux, & The Millennium Cohort Study Child Health Group, 2006) . Previous research has demonstrated elevated levels of maternal sensitivity during early infancy amongst women who breast-fed compared to those who formula-fed (Britton, Britton & Gronwaldt, 2006) , moreover, intention to breast-feed prenatally appears to be a marker for later parenting sensitivity (Britton et al., 2006) . The relations between breast-feeding and parenting behavior are complex and likely bi-directional, but physiologically, breast-feeding women have been demonstrated to show elevated responses to infant crying cues in brain regions which are associated with maternalinfant empathy and bonding (Kim et al., 2011) . This may in turn impact maternal Maternal mind-mindedness and feeding 6 ability to read the child as a mental agent. This research aims to extend these findings by evaluating whether there are differences between women who breast-feed compared to those who formula-feed in terms of both general parenting sensitivity as well as in maternal ability to attribute mental intent to her child. We will also explore whether there is a cumulative effect of breastfeeding and whether the duration of breastfeeding is related to these constructs.
With regard to feeding children solid foods, a wealth of research has demonstrated that how parents feed children and interact around food can have a significant impact on food preferences, eating behavior and weight (Mitchell et al., 2013) . In their early observations, Ainsworth and Bell (1969) describe how mothers who are sensitive and responsive during early infant feeding interactions, tending to "be able to see things from the baby's point of view" (p.156) are more likely to have infants who cry less and are more securely attached at 1 year. More recent research has supported this and shown that caregivers' who respond in more sensitive ways to child feeding signals, not pressuring children to eat when they do not want to (Galloway, Fiorito, Francis & Birch, 2006) , and not overly restricting access to food when children are hungry (Jansen, Mulkens, Emond & Jansen, 2008) are more likely to have children who can respond appropriately to their own signals of hunger and satiety, being less likely to be fussy eaters or to be overweight (Powell, Farrow & Meyer, 2011) . General parenting styles have been shown to inform these specific feeding behaviors (Blissett, 2011) , and mind-mindedness has been linked with general parenting behaviors in other contexts (e.g. Meins et al., 2012) . What is as yet unclear is whether maternal mind-mindedness may also impact upon more positive and sensitive behavior in the context of feeding, and whether this impact may be accounted for in part by elevated levels of general parenting sensitivity. This study aims to bring together research on mind-mindedness with that on child feeding by exploring whether maternal mind-mindedness predicts more sensitive and positive parental feeding behavior, and whether this proposed impact is mediated by greater general maternal sensitivity. In order to explore how mindmindedness might predict the development of maternal feeding behavior over time, this research utilizes a longitudinal design; evaluating maternal mind-mindedness at 6 months of age when infants are being introduced to solid foods and examining its relations with subsequent parental feeding behaviors at age 1 year. In order to avoid self-report bias, this study uses observations of maternal feeding behaviors and interactions during play. To minimize the confounding impact of shared-method variance, an interview-based measure of maternal mind-mindedness is employed (the "describe your child" interview; Meins et al., 1998) as opposed to an observational measure. This interview-based measure has not previously been described with mothers of children during the first year of life, the data will therefore illustrate whether this interview-based measure can capture mind-mindedness at this early stage of development before children learn to speak.
It is hypothesized that mothers who breast-feed will demonstrate higher levels of mind-mindedness than those who formula-feed their infants, and that the duration of breast-feeding will be positively associated with greater mind-mindedness. It is hypothesized that mothers with higher levels of mind-mindedness at 6 months of age will use more sensitive, positive and less negative behaviors and vocalizations during mealtime interactions with their children at 1 year. It is also hypothesized that general parenting sensitivity will mediate the impact of maternal mind-mindedness on these feeding behaviors over time. 
Measures
Women with their children were visited in their homes when their children were approximately 6 months and 1 year of age. Women provided background information about their age, their occupation (or occupation prior to motherhood), their child's gender, whether they had breast-fed, and if so for how long. All children were weighed and scores were converted to standard deviation scores to consider exact child age and gender (Child Growth Foundation, 1996) . During these home visits the following measures were also completed:
Mind-mindedness
Mothers were interviewed using a single item question at 6 months of age to assess mind-mindedness: 'Can you describe [child] for me?' Mothers were instructed to talk about anything they wanted in relation to the question and there were no right or wrong answers. Maternal responses to this question were recorded using a digital voice recorder and were transcribed verbatim. This method has been widely used to assess mind-mindedness (Meins & Fernyhough, 1999; Meins et al., 1998; McMahon & Meins 2012 ) and each characteristic described in the response is coded as mental (e.g. "she is thoughtful", "she lets you know if she wants something"), behavioral (e.g. "she is very shy"), physical (e.g. "she is small for her age") or general (comments not fitting other categories). In order to control for verbosity, mindmindedness is coded according to the proportion of mental attributes described in relation to the total number of attributes, with higher scores indicating greater mindmindedness. Previous research using this interview measure has found that mindmindedness at age 3 is related to security of attachment during infancy , and also to child performance on false belief and emotion tests at age 5 (Meins & Fernyhough, 1999) . Nineteen percent of the interviews were coded by a second trained observer to ascertain inter-rater reliability, this yielded an intraclass correlation coefficient of .70 (p < .05). Coders were trained to assess comments by the research supervisor and with reference to the latest coding manual for assessing mindmindedness .
Parental feeding practices
Mothers were observed during a natural feeding observation with their infants in the family home at approximately 1 year of age. Feeding interactions were recorded using a video camera placed in an unobtrusive position to facilitate normal feeding behavior. Recordings were coded to assess a range of maternal behaviors using the Feeding Interaction Scale (FIS: Wolke, Sumner, McDermott & Skuse, 1987) .
Maternal behavior assessed by the FIS includes the following: frequency of verbal involvement (amount the mother talks to the child throughout the meal); extent of verbal control (amount the mother directs or prohibits the child verbally during the meal); non-verbal controlling behavior (controlling behavior includes force feeding or distracting the child to inert food into mouth); physical contact during the mealtime The FIS has previously been used to assess maternal-child feeding interactions and has good validity in its use to diagnose feeding problems in children (Lindberg, Bohlin, Hagekull & Palmerus 1996; Skuse, Wolke & Reilly, 1992; Farrow & Blissett, 2006) . In order to ascertain inter-rater reliability, 19% of the Maternal mind-mindedness and feeding 11 observations were coded by a second trained observer, the mean intraclass correlation coefficient across the 2 coders was .72 (all p's < .05; specific coefficients are: .66 verbal involvement; .78 verbal control; .69 non-verbal controlling behavior; .83 physical contact; .65 positive emotion; .60 negative emotion; .82 appropriate behavior; .67 feeding sensitivity).
Parental sensitivity during play
Mothers were also observed during general play at this 1 year visit, in a natural setting where the mother and child were comfortable within the family home.
Mothers were provided with a range of toys and were asked to play with their infants as they normally would for 10 minutes. Observations were recorded and maternal sensitivity during the play interaction was coded according to Ainsworth, Bell & Stayton's (1974) 9-point sensitivity scale, which assesses maternal sensitivity ranging from highly sensitive to highly insensitive, with higher scores indicating greater sensitivity. This scale is widely used by researchers to obtain an overall score of maternal sensitivity during play (e.g. Lindberg et al., 1996; Meins et al., 2001 ).
Observers were trained independently to use the coding scheme by the research supervisor who has expertise in coding parent-child interaction behavior. Nineteen percent of the videos were coded by a second trained observer and the intraclass correlation coefficient was .79 (p < .01).
Results

Analysis strategy
Following descriptive statistics, the data were screened to examine the impact of various potentially confounding demographic variables. Independent sample t-tests were used to compare women who had breast-fed to those who had formula-fed on mind-mindedness, parenting sensitivity and feeding behavior. Pearson's correlations were used to examine associations between length of breast-feeding with these variables. Correlations (partial correlations controlling for breast-feeding occurrence and duration, and bivariate correlations) were then used to examine the hypothesized relations between maternal mind-mindedness at 6 months of age with maternal general sensitivity and feeding behavior at 1 year. Finally bootstrapping mediation analyses (Preacher & Hayes, 2008) were used to examine the proposed relations between maternal mind-mindedness and feeding behavior, with general parenting sensitivity as the mediator.
Screening for confounding variables
In order to control for potentially confounding effects of demographic variables, the data were screened to explore whether maternal age, occupation, child gender or weight were related to maternal mind-mindedness. Independent sample ttests indicated that there were no significant differences in levels of mind-mindedness recorded for mothers of male compared to female children [t(72) =.60, p=.55; male M = .31 (SD = .14), female M = .28 (SD = .15)], and Pearson's correlations indicated that maternal age (r = .10, p = .38), occupational code (r = -.17, p = .15), and child weight z-score at 6 months (r = .04, p = .68) were unrelated to mind-mindedness. Therefore, the sample was collapsed and these variables were not explored further.
Descriptive statistics
Mean and standard deviation scores for maternal mind-mindedness and maternal feeding behavior are presented in Table 1 . Mean scores for all measures are similar to other published data (Lindberg et al., 1996) , with the exception of mindmindedness. The mean scores for the proportion of mind-minded comments was .29 which is lower than the previously reported mean proportions of .44 (Meins et al., 2003) and .36 (average across groups in both studies: McMahon & Meins, 2012; Meins et al., 1998) for mothers of 3 and 4 year old children. This suggests that mothers are able to make mental descriptions of their children during the first year of life but that these descriptions are proportionately less than those given for older children. The fact that these infants are unable to speak will mean that mothers have to infer thoughts and desires as children cannot explicitly state them, and this may lead to lower maternal reference to mind related attributes during interview.
Relations between maternal breast-feeding with mind-mindedness, general sensitivity and solid feeding behavior
Independent sample t-tests indicated that there were significant differences between women who breast-fed compared to those who did not in terms of mindmindedness at 6 months and observed general sensitivity at 1 year (see Table 2 ).
Moreover, Pearson's correlations indicated that the length of breast-feeding in weeks was significantly related to observed feeding sensitivity and positive vocalization, as well as to observed general sensitivity at 1 year. We therefore controlled for maternal breast-feeding status and breast-feeding duration in subsequent analyses.
Mind-mindedness as a pivotal state of mind and its relation to aspects of maternal feeding behavior and sensitivity
As indicated in Table 3 , mothers who used more mind-related comments in interviews about their infants at 6 months of age were observed to be more sensitive Maternal mind-mindedness and feeding 14 during play observations and also more sensitive and used more positive vocalization whilst feeding [ Table 3 about here]. General maternal sensitivity during play was also significantly correlated with observations of greater feeding sensitivity, positive vocalization and less negative control during feeding interactions.
Does general maternal sensitivity mediate the relations between mind-mindedness with sensitive and positive feeding behavior?
Bootstrapping mediation (Preacher & Hayes, 2008 ) was used to assess whether general maternal sensitivity at 1 year mediated the relations between maternal mind-mindedness at 6 months with sensitive feeding behavior and positive vocalization during feeding at 1 year.
For feeding sensitivity, there was a significant effect of maternal mindmindedness at 6 months on feeding sensitivity at 1 year (b = .07, t = 2.53, p = .01) and on the mediator, observed general sensitivity in play (b = .03, t = 3.28, p = .00). There was also a significant relation between general sensitivity and feeding sensitivity at 1 year (b = 1.50, t = 5.34, p = .00). When mind-mindedness at 6 months and sensitivity were entered into the equation simultaneously, the direct effect of mind-mindedness on feeding sensitivity at 1 year was non-significant (b = .02, t = .85, p = .40). This indirect effect was significant as the bias corrected confidence interval did not include zero (95% CI .02, .09). Thus, general maternal sensitivity significantly mediated the effects of maternal mind-mindedness on observed feeding sensitivity.
For positive vocalization during feeding, there was a significant effect of maternal mind-mindedness at 6 months on positive vocalization at 1 year (b = .06, t = 2.66, p = .01) and on the mediator, observed general sensitivity in play (b = .03, t = 3.28, p = .00). There was also a significant relation between general sensitivity and Maternal mind-mindedness and feeding 15 positive vocalization at 1 year (b = 1.40, t = 5.45, p = .00). When mind-mindedness at 6 months and sensitivity were entered into the equation simultaneously, the direct effect of mind-mindedness on positive vocalization at 1 year was non-significant (b = .02, t = .97, p = .33). This indirect effect was significant as the bias corrected confidence interval did not include zero (95% CI .01, .08). Thus, general maternal sensitivity significantly mediated the effects of maternal mind-mindedness on observed positive vocalization during feeding.
Discussion
The results indicate that maternal mind-mindedness at 6 months of infant age, or the tendency to describe her infant with intentions, thoughts and feelings, is directly predictive of more positive and sensitive maternal behaviors during feeding with the child at one year, relations accounted for by mind-minded mothers being more sensitive in general parenting. The results also indicate that mind-mindedness is higher in women who breast-feed their infants, but irrespective of breast-feeding status, the effect of mind-mindedness on subsequent feeding behavior was evident.
By the very nature of its definition, mothers who are more mind-minded are more likely to consider their child's thoughts and feelings and this tendency may directly foster the use of more involved and responsive parenting at mealtimes, focused on the child's pleasure in the experience. Supporting observational findings of Laranjo et al. (2008) , the results suggest that mind-mindedness is a pre-requisite to maternal sensitivity. Laranjo et al. (2008) explain that in order to be able to respond sensitively and appropriately to child signals, mothers must be able to attribute intent to the child's signals and to interpret them correctly. The results of this research may suggest that mothers who are less able to consider their child's emotional responses may view mealtimes as more functional than social in nature, and be more focused on the act of feeding and ensuring that the child eats how or what the mother desires.
Such a focus may detract from expressing positive vocalizations and sensitivity around feeding and may lead to a more insensitive feeding style, not attuned to the child's emotional needs. These findings support other research which has shown that mind-mindedness is predictive of more sensitive and responsive caregiving behavior (Meins et al., 2001; Laranjo et al., 2008; Degotardi & Sweller, 2012) , but extend our theoretical understanding of the effects of mind-mindedness by illustrating the positive consequences of this construct for early child feeding.
The results also demonstrate that general maternal sensitivity, as assessed during play, mediates the relation between previous mind-mindedness and subsequent sensitive and positive feeding behavior. These findings begins to shed light on the temporal precedence of these processes and suggests that elevated parenting sensitivity may be the feature of mind-mindedness that creates a more appropriate and responsive style of feeding.
The finding that mothers who had breast-fed their infants were more likely to attribute mental states to the infant at 6 months suggests that the experience of breastfeeding may promote maternal thoughts about her infant's mental states, or that the tendency to be mind-minded may encourage breast-feeding. Breast-feeding has previously been shown to promote less controlling and more responsive interactions with the child (Farrow & Blissett, 2006) , with previous authors suggesting that breastfeeding mothers learn to listen and respond more appropriately to their child's cues (Fisher, Birch, Smiciklas-Wright, & Picciano, 2000) . This ability may translate from the act of feeding into a more general view of the child and his or her intentions.
Alternatively, given that mind-mindedness is believed to be present before birth (Arnott & Meins, 2008) , it therefore may precede the decision to breast-feed. Indeed, attitudes towards breast-feeding and the intention to control infant feeding are characteristics which are present and measurable prenatally, and predict the subsequent duration of breast-feeding (Brown & Lee, 2010) . It is possible that the relations between mind-mindedness with sensitive and positive maternal feeding are enhanced in some way by the experience of breast-feeding. Irrespective of this, the data indicate that whether a woman breast-feeds or not, the ability to see her child in mental terms is predictive of more appropriate and responsive feeding behavior at 1 year of age.
The findings of this research are unique in that they are the first to explore the relations between mind-mindedness and early infant feeding. Moreover this is the first study to use the 'describe your child' interview of mind-mindedness during the first year of life. Although the mean score on this measure was lower than previously published means with older children (e.g., Meins et al., 2003) , mothers were able to use this interview to make mental attributions about their child. It is important to note however that by using this interview method we have no account of whether the mind related comments were accurate or not. Recent research indicates that the accuracy of mind-related comments is important and than non-attuned comments may predict child behavioral outcomes differently to appropriate mind-related comments Meins, 2013) . In addition, the nature of maternal interpretation of the child's mind is important, and whilst maternal interpretation of the child's intent may be accurate it may not necessarily always be accompanied by a positive emotional tone. For example, in a study with mothers with severe mental illness, Pawlby et al., (2010) describe how one mother inferred accurate interpretation of the child's mind but was irritated by this (the child was fascinated with a strap and therefore ignoring the mother's attempts to engage). Similarly, in this study some comments made by mothers during the interview may have indicated a hostile attribution bias (e.g. "he is stubborn"), and future research is needed to appreciate how reference to different aspects of child intent, and the emotional response to these, may impact differently on responsiveness in terms of feeding or other aspects of parenting.
The use of a longitudinal design and observational measures are strengths of this study, however, the relatively homogenous and small sample indicate that the results require replication. This study relies on one observation of a feeding interaction at one year; given that mealtimes can be variable for young children (Parkinson & Drewett, 2001) , the design could be strengthened by drawing on and merging data from repeated and separate observations. Further research would benefit from evaluating the impact of maternal mind-mindedness on feeding interactions with older children who are more independent in their eating behaviors, and those with clinically significant eating problems. Many interventions exist aimed at improving child feeding and eating behavior by giving advice about what to eat and how to feed children in ways that may foster healthy acceptance of foods (Mitchell et al., 2013) .
The findings of this research indicate that, in addition to training about what and how to feed children, interventions should also focus on promoting caregiver attention to the child's autonomous thoughts, intentions and feelings around mealtimes. By elevating mind-mindedness this could help to foster more sensitive and positive feeding behavior, which may ultimately benefit child health and well-being. 
